Tip-of-the-tongue states may represent the momentary unavailability of an otherwise accessible word or the weak activation of an otherwise inaccessible word. In three experiments designed to address these alternative views, subjects attempted to retrieve rare target words from their definitions. The definitions were followed by cues that were related to the targets in sound, by cues that were related in meaning, and by cues that were not related to the targets. Experiment 1 found that compared with unrelated cues, related cue words that were presented immediately after target definitions helped rather than hindered lexical retrieval, and that sound cues were more effective retrieval aids than meaning cues. Experiment 2 replicated these results when cues were presented after an initial target-retrieval attempt. These findings reverse a previous one (Jones, 1989 ) that was re~roduced in Experiment 3 and shown to stem from a small group of unusually difficult target definitions.
MEYER AND BOCK
Mechanisms of suppression or interference bring into play the possibility of a different etiology for TOT states. Such mechanisms are implicated in an intriguing hypothesis formulated by Jones (1989) , according to which phonological relationships among words may cause TOTaccompanied retrieval failures. This hypothesis, the blocking hypothesis, was attributed to Woodworth (1929 Woodworth ( , 1938 ; see also Reason & Lucas, 1983) . The essence of the blocking hypothesis is that the similar-sounding words that sometimes come to mind in place of a sought-for target actually obstruct target retrieval, thereby causing the TOT state. Jones dubbed these words interlopers. Jones (1989; see also Jones & Langford, 1987, and Maylor, 1990 ) tested the blocking hypothesis by simulating the speaker's experience of interlopers. The assumption was that if TOT states arise because interlopers interfere with access to the target, it should be possible to precipitate TOT states by intruding words that are phonologically related to a target word into efforts to retrieve that target. To do this, Jones modified a procedure originally used by R. Brown and McNeill (1966) , in which subjects were given the definitions of rare words (e.g., "medieval forerunner of chemistry" for the target word alchemy). Each definition was accompanied by a cue word that was related to the target in sound (e.g., axial), by a cue word that was related in meaning, by a cue word that was related in both sound and meaning, and by a cue word that was not related to the target word. As predicted by the blocking hypothesis, TOT states were more frequent when cue and target were phonologically related than when they were related only in meaning or were unrelated.
These studies are consistent with a lexical selection mechanism that can have blocking as its consequence, and appear incompatible with findings that suggest that phonologically related words may aid in overcoming TOT states (Kozlowski, 1977) . However, because the question addressed in the Jones (1989; Jones & Langford, 1987) studies was specific to the effect of interlopers on the incidence of TOT experience~ and not on the incidence of successful target retrieval, the data from those experiments cannot be unambiguously brought to bear on the broader issue of the nature of the selection mechanism. Since correct retrievals were not reported, the findings do not reveal whether the TOT states were positively or negatively correlated with the accessibility of the targets. Consequently, the results are equally consistent with the incomplete-activation hypothesis.
The above conclusion is true for the following reason: Suppose that all of the subjects who did not report TOT states on any given trial (non-TOT subjects) fell into just one of two groups-those who knew the target and those who did not. If, in fact, all of the non-TOT subjects knew the target word, we would be justified in assuming that a higher incidence of TOT states reflected decreased target accessibility. However, it is also possible that none of the non-TOT subjects knew the target word. In this case, a TOT state could be regarded as a reflection of increased target accessibility. The true situation is almost certainly somewhere between these extremes, with the non-TOT reports divided into successful and unsuccessful target retrievals. Depending on their balance, the TOT reports themselves take on different implications for the lexical selection mechanism.
In an effort to assess these implications, we carried out a set of TOT-induction experiments similar to those reported by Jones (1989; Jones & Langford, 1987) . In them, we recorded the frequencies of correct and incorrect responses along with the frequencies of TOT states. The subjects in all of the experiments were presented with definitions and were asked to report the target words when they knew them. The definitions were accompanied by cues that were related to the targets in sound alone, by cues that were related in meaning alone, and by cues that were not related to the targets.
An important modification of the procedure concerned the assignments of definitions to cuing conditions. The previous studies used different sets of definitions in each cuing condition. To ensure that variations among the definitions did not contribute to the cuing effects, in Experiments 1 and 2 we presented each item once in every cuing condition, although individual subjects received each item just once. Because of the difficulty of finding words that were both semantically and phonologically related to all of the targets, we omitted this compound condition in Experiments 1 and 2. However, in Experiment 3, we included such cues and employed the same design as did Jones (1989) , using a different set of definitions in each of the four experimental conditions. The definitions were the same as those used by Jones and were assigned to the same conditions as those used in his experiment.
For correct target retrievals, the experimental outcomes that are predicted from simple-activation and suppression views of lexical selection differ in the obvious way. If the increase in TOT reports that accompanied phonological cuing in previous work was a product of a simple activation mechanism (i.e., if phonological cues increased target accessibility), phonological cues should be more likely to elicit correct target reports than should unrelated cues. However, if the retrieval process includes a suppression component (i.e., if phonological cues decrease target accessibility), phonological cuing should decrease the number of correct target reports relative to unrelated cues.
Because correct responses and TOT reports may not be fully independent measures, the predictions for TOT reports are less straightforward. They depend in part on assumptions about the representation and access of lexical knowledge. If knowledge of the target words varies in a continuous fashion (and is very broadly distributed across our subjects), the simple-activation hypothesis predicts an increase in TOT reports relative to unrelated cues. The argument would be that subjects who have too little knowledge of a target word to ever report it accurately might nonetheless achieve a TOT state, given the proper cue. With this continuity assumption, the suppression hypothesis likewise predicts an increase in TOT re-TIP-OF-THE-TONGUE PHENOMENON 7 17 ports relative to unrelated cues, putting the burden of proof on the correct responses.
The situation becomes more complicated if lexical knowledge is represented or accessed more discretely, so that subjects either know the word or do not. In these circumstances, TOT reports will simply vary inversely with correct target reports. The simple-activation hypothesis predicts that, relative to the unrelated condition, cued correct retrievals should increase as TOTS decrease, whereas the suppression hypothesis predicts that cued correct retrievals should decrease as TOTS increase. We will refer to this as the discrete assumption.
To determine which of these assumptions about the distribution of lexical knowledge is more nearly right, in Experiments 1 and 2 we examined the total numbers of responses that could reasonably be taken to reflect word knowledge (correct and TOT responses combined) as percentages of possible responses. k Given large subject samples (there were 41 1 subjects in Experiment 1 and 348 in Experiment 2), stability in these percentages across cuing conditions and across experiments would be consistent with discrete representation or accessibility of target knowledge.
Because the blocking hypothesis applies specifically to phonologically related words, another issue is whether phonological cuing behaves in a qualitatively different way than does semantic cuing. In Jones's experiments (1989; Jones & Langford, 1987) , semantic cues elicited no more TOTS than did the unrelated cues, which is consistent with the argument that blocking is a sound-related phenomenon. To examine this further, all of the experiments reported below compared semantic and phonological cues for the target words.
EXPERIMENT 1
In the first experiment we adapted the procedure employed by Jones (1989) in order to assess the incidence of correct target reports along with TOT states, with the modified experimental design described in the introduction. We employed the version of his procedure in which cues followed rather than preceded the target-word definitions, because the phonological blocking effect that Jones (1989) obtained was more powerful when the cues followed.
Method
Subjects. There were 41 1 subjects in Experiment 1. In all three experiments, the subjects were undergraduates at Michigan State University who participated in return for extra credit in introductory psychology courses. The experiments were conducted during different academic years, making it unlikely that any student participated more than once.
Materials. The materials included 36 target-word definitions that were taken over and, in 6 cases, slightly modified from the materials listed by Jones (1989) . Most of the modifications were designed to make the definitions and targets more compatible with English usage in the United States. The changes are noted in the list of materials given in Appendix A (the list does not indicate spelling differences between the two sets of materials but adheres to United States' conventions). Four of the definitions from Jones's unrelated and both semantically and phonologically related cuing conditions were eliminated at random to create an item set appropriate to the design of the present experiment and suitable for the available testing time.
Each target word was matched with three single-word cuesone a phonologically related cue, another a semantically related cue, and the third an unrelated cue. The cues were in most cases different from those of Jones (1989) but had the same features. The phonological cues had the same initial sound and letter, the same number of syllables, and the same stress pattern as did the corresponding targets but were unrelated to them in meaning. The semantic cues were related to the targets in meaning but not in form and were selected from thesaurus and dictionary listings for the target words ( Dictionary, 1981) . The selected words differed from the targets in initial sound and letter, number of syllables, and stress pattern, and, in all but three cases, in the vowel in the stressed syllable. The unrelated cues were unrelated to the targets in both meaning and form, differing from them in number of syllables and in stress pattern, and sharing no phonological segments with them.
We did not adopt Jones's (1989) cues in most of the cases in which that would have been possible, but attempted to find new cues to better establish the generality of the cuing or blocking effects. However, in 4 cases, the best available cues were identical to Jones's (these are starred in Appendix A). They met the same criteria as the remaining 104 cues, which were newly selected. The frquencies of the newly selected cues were, on the average, higher than those used in Jones's experiments.
Three 36-item lists were created from pairings of the target definitions with these cues. Each list wntained all 36 definitions and an equal number of phonological, semantic, and unrelated cues (12 of each), 1 cue for each definition. Across the three lists, each definition was paired once with each of its 3 target cues.
The same pseudorandom order of definitions was used in all three lists. The cue order was constrained so that there were no more than two consecutive occurrences of the same cue type.
Each list began with a single practice item. The practice definition (for the target sextant) was "An instrument used for measuring angular distances, used especially in navigation to observe the altitudes of celestial bodies." The cue that accompanied this definition was the word latitude.
The cues for the targets on each list were assembled into individual test booklets, with different booklets for each of the three lists. Every booklet contained a single page of instructions followed by 37 single-page response sheets (1 for each test item, including the practice item). The response sheet wntained the cue word at the top and a space for writing the target if, after reading the cue, the subject knew the word. If the target word was unknown, the subject responded to a series of questions about TOT states. The questions asked whether the subject was in a TOT state and, if so, requested best guesses about the initial letter and the number of syllables contained in the target word.
Procedure. All subjects were tested together in a large auditorium. They were randomly assigned to one of the three cue lists, with the constraint that an equal number of subjects received each list. At the beginning of the experiment, each subject received a test booklet. The experimenter read aloud the printed instructions (see Appendix B), which described TOT states and explained the exp&hental trials and the procedure for filling in the response sheets. The experimenter then read the first definition aloud. instructed the subjects to turn to the page containing the cue word, and then repeated the definition. The subjects were allowed 50 sec to fill out the response sheet. At the end of this period, the next defini-tion was presented. This procedure was repeated for each of the 36 words in the list.
Response coding and data analyses. The response words were classified either as targets or as nontargets. Target responses included all correctly spelled target words as well as misspelled target words, provided that the target word was the most likely pronunciation (following regular spelling-to-sound correspondences). All other responses were treated as nontargets.
On 16 trials, the subjects gave response words and also claimed to be in TOT states. The response words were classified as targets or nontargets, but the TOT responses were not included in the count of TOT states. On 12 trials, the subjects failed to respond in any way. These cases were treated as missing values and omitted from the analyses.
Analyses of variance (ANOVAs) treating subjects (Fi) and items (Fz) as random factors were carried out separately on the correct responses and the TOT reports. Effects that are reported as significant were reliable at or beyond the .05 level. Planned pairwise comparisons among the cuing conditions were carried out by constructing 95% confidence intervals with two-tailed test statistics (Kirk, 1968) . Table 1 shows the distributions of correct target responses and TOT reports for the three cuing conditions.
Results
The cues varied reliably in their effect on correct target retrieval [F1(2,820) = 4.71; F2(2,70) = 6.201. Phonological cues elicited more correct targets than did either semantic or unrelated cues, and semantic cues elicited more correct targets than did unrelated cues (the confidence intervals were 31 for subjects and 28 for items).
For TOT states, although the overall ANOVA was not significant [F1(2,820) = 1.47; F2(2,70) = 0.941, the planned comparisons revealed that there were reliable differences among the cues. There were significantly more TOTs after semantic than after phonological cues. After phonological cues, the number of TOTs fell just one response short of a conventionally significant difference with the unrelated condition in the subjects analysis, with fewer TOTs after phonological cues than after unrelated cues. The semantic cues did not differ from the unrelated cues (the confidence intervals were 3 1 for subjects and 39 for items).
The percentages of responses within each condition that reflected knowledge of the target (summing the correct responses and the TOT reports) are shown in the third column of Table 1 . The percentages are obviously very similar for all conditions, with roughly one-third of the responses being either a correct response or a TOT report, regardless of cue type. ANOVAs on the summed responses found no significant differences for subjects or items [F1(2,820) = 1.49; F2(2,70) = 1.361.
Nontarget responses occurred about equally often in the three conditions, 34% of the time overall. There were 1,688 nontarget responses in the phonological condition, l,69 1 in the semantic condition, and 1,656 in the unrelated condition.
We examined the distribution over cuing conditions of correct specifications of initial letters and numbers of syllables. There were more correct first letters and more correct syllable estimates in the phonological condition than in the semantic and unrelated conditions (184, 146, and 134 for first letters and 209, 187, and 174 for syllables, respectively). This pattern suggests that phonological cues heightened the accessibility of target word features, but further inspection of the data undermined this conclusion. In the semantic and unrelated conditions, the subjects frequently responded with the first letter and the number of syllables of the cue word (note that in these conditions, but not in the phonological condition, the first letters and numbers of syllables of the cues differed from the targets). In these two conditions, there were 96 and 73 cuebased first-letter responses and 222 and 79 cue-based syllable estimates, respectively.
To estimate the strength of cue-based guessing relative to correct responding in the phonological condition, we calculated the proportion of cue-based guesses within the set of correct first letters and cue-based guesses combined over the semantic and unrelated conditions. On the average, .52 of the first-letter responses and .47 of the syllable estimates were cue-based guesses. If we assume a comparatively strong tendency to make cue-based guesses in the phonological condition, and deduct .52 of the target first-letter specifications and .47 of the target-syllable estimates from the totals, the appearance of greater target knowledge in the phonological condition vanishes. After these adjustments, there remained 115 accurate firstletter responses and 114 accurate syllable estimates in the phonological condition. Taking these adjustments into account and expressing the response tendencies as percentages of the number of TOT states in each cue condition, there were 18 % , 2 1 % , and 20 % correct first letters and 18 % , 27 %, and 26% correct syllable estimates in the phonological, semantic, and unrelated conditions, respectively. We report similarly corrected data derived from the letter and syllable responses in the subsequent experiments, in which comparable guessing patterns appeared. However, because of the tenuousness of the inferences that can be drawn from these data, we do not discuss them further.
Discussion
The results indicated that cuing target words with phonologically similar words helps rather than hinders their retrieval. The subjects were more likely to retrieve defined words when they were given phonological cues than when they were given semantic or unrelated cues. These results point toward simple activation rather than suppression in lexical selection, and toward a partialactivation account of TOT states rather than a blocking account.
The TOT reports themselves cannot be interpreted independently of the correct target reports, for reasons that we elaborated in the introduction. In the present experiment, the incidence of those reports after phonological cues was inversely related to the incidence of correct target reports, with fewer TOTs after phonological cues than after unrelated cues. This difference was only marginally significant, but together with the significant effect for correct responses, this pattern is also more consistent with activation than with suppression.
Semantic cues yielded fewer correct responses and more TOTs than did phonological cues. Relative to unrelated cues, the semantic cues increased the number of correct responses and also increased the number of TOTs, but not reliably so. Although this pattern is slightly different from the phonological pattern, it does not diverge in a way that suggests that the underlying dynamics of selection are qualitatively different.
Whether viewed from the perspective of the correct target or TOT reports, the results are different from those of Jones (1989; Jones & Langford, 1987) . A possible explanation for the discrepancy between our results and Jones's may be found in differences in baseline responding within the cuing conditions employed by Jones. Experiment 2 begins to address that possibility.
EXPERIMENT 2
Experiment 2 had two goals. One was to assess how often the subjects could retrieve each of the targets on the basis of its definition alone. To accomplish this, the definitions in this experiment were immediately followed by an opportunity for the subjects to write down the target word if they knew it.
The second goal was to further examine the effect of cuing on correct target retrieval, in order to replicate the results of Experiment 1. Accordingly, a cue word was made available, but only after the initial response opportunity, permitting examination of the effects of cuing in just those cases when uncued retrieval failed. Because subjects who have failed to retrieve the target word at the point of cue presentation should be in states ranging from no target knowledge at all to TOT experiences, and because this range is a truncated version of the range that directly follows the presentation of a target definition, the effects of cues at this point should be informative about their role in promoting or hindering correct target retrieval.
Obviously, phonological cues presented at this point have less chance of inducing TOT states in the manner predicted by the blocking hypothesis. However, they could still decrease the likelihood of resolving an existing TOT, thereby increasing the incidence of such states and decreasing the likelihood of correct retrievals relative to unrelated cues. Alternatively, the cues could function as they did in Experiment 1, serving to increase correct retrievals and decrease TOTs.
Method
Subjects. There were 348 subjects from the same source as in Experiment 1.
Materials. The materials were the same as in Experiment I except for the arrangement of the response booklets. The response sheet for each item consisted of two pages, with the first page containing the definition of the target word and a space for writing the word down if the subject knew it. If the target word was unknown, the subject was directed to cum to the second page of the response sheet. The second page was the same as the response sheet in Experiment 1, with the cue at the top.
Procedure. The procedure was in most respects the same as in Experiment 1. The instructions were modified slightly to reflect the booklet changes. To encourage the subjects to pay attention to the cue words on the second response page, the instructions included a sentence that said that the cue "may help you to think of the word."' The experimenter read each definition aloud just once and then waited for 50 sec while subjects filled out the response sheets.
Response coding and data analyses. The responses were coded according to the same criteria used in Experiment 1. There were 7 instances in which subjects wrote down response words but also claimed to be in a TOT state. These were counted as correct or incorrect responses and were not treated as TOT events. There were 336 missing values (2.7% of all cells) from trials in which subjects failed to respond in any way.
The data analyses were the same as in Experiment 1. Correct responses were analyzed separately as either bcfore-cue or after-cue responses. Table 2 shows the distributions of correct before-cue and after-cue target responses and TOT reports for the three cuing conditions.
Results
The number of correct responses made before the cues were presented did not differ significantly across the three conditions [F1(2,694) = 0.82; F2(2,70) = 1.031. After the cues were presented, however, the distribution of correct responses varied with cue type [Fl(2,694) = 28.10; Fz(2.70) = 12.521. As Table 2 indicates, correct responses were far more likely after phonological cues than after cues of the other two types, and semantic cues also reliably increased the number of correct target reports (the confidence intervals were 10 for subjects and 16 for items).
The third column of Table 2 gives the number of reports of TOT states across conditions. Although the con- Note-Mean percentages were calculated excluding missing responses.
dition differences were not significant in the ANOVA [F1(2,694) = 2.97; Fz(2,70) = 2.921, the planned comparisons indicated that there were reliably more TOT reports after semantic cues than after either phonological or unrelated cues. The latter two cue types did not differ (the confidence intervals for these comparisons were 30 for subjects and 31 for items). Correct targets (both before and after the cue) or TOT states occurred on roughly a third of the trials in each condition, as shown in the fourth column of Table 2 . There was a difference of about 3 % between the unrelated condition and each of the other conditions, which produced a significant effect in ANOVAs on the summed responses [Fi(2,694) = 6.43; F2(2,70) = 7.931.
There were 2,909 nontarget responses in the beforecue period. After the cues, there were 300,377, and 235 nontarget responses in the phonological, semantic, and unrelated conditions, respectively.
The first-letter specifications and syllable estimates were corrected and converted to percentages of the TOT responses in the manner described in Experiment 1. Across the phonological, semantic, and unrelated conditions, the corrected percentages of accurate responses were 16%, l7%, and 15% for first lettersand21%, 26%, and 15% for number of syllables, respectively.
Discussion
In the after-cue responses, the phonological cues again failed to produce effects consistent with blocking. For after-cue correct target reports, the phonological cues were more effective than either semantic or unrelated cues. Although they produced somewhat more TOT reports than the unrelated cues, the difference was small and unreliable and, in the face of the strong positive effeet for the correct targets, difficult to reconcile with a suppression account of lexical selection and the companion blocking account of TOTs. Recalling the continuity assumption about target knowledge outlined in the introduction, the occurrence of more correct responses along with more TOTs is indicative of retrieval support rather than of suppression. The semantic cues followed the same general trends as did the phonological cues in eliciting correct responses and TOTs, although they had a stronger and more reliable impact on TOTs. Still, they did not behave in a fashion that was qualitatively different from that of the phonological cues.
The chief difference between this and the foregoing experiment is the appearance of an altered pattern of evidence for facilitation of target retrieval by phonological cues (relative to unrelated cues). The present pattern is more in line with continuity than with discreteness of representation. This may be an indirect consequence of the "last resort" status of the cues in the present experiment:
They were used only when initial retrieval attempts failed.
It is notable that in one respect, the target knowledge totals are also different from those in Experiment 1. There was a reliable related-cue effect in the summed correct and TOT responses, with semantic and phonological cues more often associated with either correct responses or TOTs than were unrelated cues. However, contrasting these totals to those in Experiment 1 (compare the last columns of Tables 1 and 2 ), it is evident that the difference is entirely attributable to the unrelated condition. For some reason, the subjects in the unrelated condition failed to access word knowledge that seemed to be available in both of the related conditions in this experiment and in all of the conditions of Experiment 1.
In the before-cue responses, there was no evidence of differences among the cuing conditions, as one would expect. However, it is possible to use these data to exarnine, at least in a preliminary way, whether or not the groups of targets that were assigned to the four cuing conditions of Jones's experiments differed in retrievability for our subjects. For the definitions that appeared in Jones's (1989) phonological, semantic, both semantically and phonologically related, and unrelated conditions, there were means of43.5%, 53.7%, 62.675, and 74.0% correct target word reports, respectively. Although the last two of these percentages are based on subsets of the items from the Jones experiment (8 of 10 in both cases), the differences are suggestive. Since smaller numbers of beforecue retrievals indicate greater difficulty in recovering words on the basis of their definitions alone, it appears that the items in Jones's (1989) phonological condition may have been the most difficult.
These results diverge from those of Maylor (1990) , who presented the definitions from the Jones (1989) experiments to 7 subjects without any cues. She reported grouped means for the words from the unrelated and phonological conditions and for the words from the semantic and the both semantic and phonological conditions. These means indicated better retrieval of the words in the former two sets than in the latter two sets. Similar groupings of our data yield roughly equal retrieval levels. Maylor also reported that there was no discernible difference between definitions cued with phonologically related words and those cued with phonologically unrelated words (comparing the words in the phonological and in the both semantic and phonological conditions with those in the semantic and unrelated conditions). This is again very different from our before-cue retrieval results. Since an obvious source for these differences is in subject samples (Maylor's subjects were older and, as were Jones's, British), it is important to see whether Jones's results are replicable in the circumstances of our experiments, in which we used his assignments of items to cuing conditions. That was the purpose of Experiment 3.
EXPERIMENT 3
Experiments 1 and 2 both suggested that phonological cues facilitated word retrieval more than did unrelated cues. In an effort to explain why these results diverge from those of similar studies (Jones, 1989; Jones & Langford, 1987) , we examined a difference in the experimental designs. In Experiments 1 and 2, every definition occurred in every cue condition. In the Jones studies, however, a different set of definitions appeared in each cue condition, so unanticipated differences among the definitions in TOT susceptibility may have affected the condition differences. The before-cue results of our Experiment 2 tend to support this conjecture.
To examine this further, in Experiment 3 we assigned the definitions to the same conditions in which they had appeared in Jones's (1989) experiment. We also added Jones's fourth cuing condition, in which the cues were both semantically and phonologically related to the target words, as part of an effort to replicate as many features of the earlier work as was feasible while retaining important components of the design of Experiments 1 and 2. Most important, we again asked the subjects to report the target words when they believed they knew them.
Method
Subjects. There were 261 subjects from the same source as in the previous experiments.
Materials. The materials from Experiments 1 and 2 were modified by adding 4 definitions and 12 cues, originally employed by Jones (1989) , to create a set of 40 definition-plus-cue pairs. The 4 new definitions are shown at the end of Appendix A. The 12 new cues included 2 unrelated cues (for 2 of the added definitions in Appendix A) and 10 cues that were both semantically and phonologically related to their targets, as given in Jones (1989) . These cues, which we will call both cues, and their respective targets were abnormality-anachronism, bemock-bemuse, binomial-bilateral, disclaim-default, fervent-flippant, gelding-gosling, hepatichemorrhage, hibiscus-herbacious, injudicious-iniquitous, and loquacious-literate (note that we used disclaim in place of disclaimer and fervent in place of fervency, in line with the modifications shown in Appendix A).
For the remaining 28 items, we used only the cues appropriate to the conditions in which the corresponding 28 definitions had appeared in Jones's (1989) experiment. The condition assignments of the items in Jones's study are indicated in Appendix A. Except for the both cues and the two new unrelated cues, all the cues were selected from those used in Experiments 1 and 2.
A single list of 40 items was developed from these materials. The order of the items in the list was constrained so that in each successive group of 4 items there was 1 item from each of the four cue conditions, and the average serial position of items of each of the four types was the same. The order was otherwise random. The list began with the same practice item used in the previous experiments, so that the subjects received a total of 41 definitions.
The response booklets for the experiment contained neither the definitions nor the cues for the target words. The one-page response sheet for each item contained a space for writing the target word followed by the questions about TOT states used in the previous experiments.
Procedure. The procedure in most respects duplicated that of Jones (1989) . The experimenter read each target-word definition, tapped the microphone, and then pronounced the cue word. After 4 sec, this sequence was repeated. Following a 30-scc response period, the next definition and cue were read in the same fashion, continuing through the 41-item list. The instructions were modified from the previous experiments to reflect these procedural changes.
Response coding and data analyses. Responses were coded and analyzed as in the previous experiments. There were 33 trials on which the subjects wrote down a response word and simultaneously claimed to be in a TOT state, and 2 missing trials.
Results
The data are displayed in Table 3 . For correct target responses, there was a reliable effect of cue type for subjects [F1(3.780) = 50.411 but not for items [F2(3,36) = 0.171. In planned comparisons of the subject means, the unrelated cues elicited significantly more correct targets than did any other cue type. The phonological and both cues elicited the fewest and did not differ from each other. Semantic cues fell in between, differing from all the others. The confidence intervals for these comparisons were 18 for subjects and 328 for items.
For TOTs, there was also a reliable effect of cue type for subjects [Fi(3, 780) = 29.571 but not for items [F2(3,36) = 2.34, p < .lo]. Planned comparisons of the subject means showed that both cues were associated with the most TOTS, followed in order by phonological and unrelated cues, which did not differ, and semantic cues, which elicited significantly fewer TOTs than did any other cue type. For these comparisons, the confidence intervals were 24 for subjects and 87 for items.
Incorrect target reports constituted 3,073 of all responses (29.4%). There were 759 after phonological cues, 976 after semantic cues, 634 after both cues, and 704 after unrelated cues.
The first-letter guesses and syllable-number estimates were corrected and convened to percentages of the reported TOT states. For the phonological, semantic, unrelated, and both cuing conditions, the respective per- centages of accurate first-letter guesses were 14%, 14%, 13 % , and 16 % , and of accurate syllable estimates, 13 % , 30%, 34%, and 26%.
Discussion
The findings of Experiment 3 dovetail in important respects with those of Jones (1989) . The definitions in the phonological cuing condition, the same ones used in Jones's phonological cuing condition, were the least likely to elicit correct target retrievals and, next to the items in the both condition, the second most likely to elicit TOT states. This is exactly the pattern predicted by the s u p pression hypothesis of lexical selection, and the appearance is that phonological cues blocked target retrieval and induced TOT states. However, the same findings diverge from those of Experiments 1 and 2, in which we found that phonological cues were the most likely to elicit correct target retrievals and the least likely to be associated with TOT states. Since the major difference in the previous experiments was that all of the items appeared in every cuing condition, it seems that the subset of words from Jones's (1989) phonological condition is particularly vulnerable to retrieval problems.
There are two features of the items that may have been responsible for the difficulty-either the target words or the definitions for them. Although it is impossible to convincingly distinguish these alternatives with the data available to us, on one important measure of word familiarity, the words in the phonological condition did not differ from those in the other three conditions. Jones (1989) sampled all of the targets from the same Thorndike-Lorge frequency category, and we verified their frequencies in the CELEX database (Burnage, 1990) , which includes nearly 18 million words of English text. The numbers of occurrences per million for the words in the phonological, semantic, unrelated, and both conditions were 1.8,0.5, 1 .O, and 0.8, respectively. These frequencies suggest that, if anything, the phonological targets may be more familiar than the other three types, but the differences are not large.
There are, of course, other features of words that may make them hard to retrieve, including meaning complexities that could also make them hard to define. If that is the problem with the words in Jones's (1989) phonological condition, it would readily explain why the definitions for those words were less evocative, on balance, than the definitions for the words in the other categories in the before-cue retrievals in Experiment 2.
Paradoxically, the phonological cues are the least likely culprits for the problems with the words in the phonological condition. There are two reasons. First, most of the cues in the phonological condition in Experiment 3 were different from those of Jones (1989) , yet they yielded similar results. Second, the before-cue retrievals in Experiment 2 necessarily reflect cue-independent factors, but they, too, revealed the difficulty of retrieving the words from the phonologically cued subset of the Jones items. This is not to say that the cues were irrelevant to respending. The differences observed among the conditions in Experiments 1 and 2 obviously must be attributed to differences in the effects of the cues. Likewise, in Experiment 3, there were differences among the conditions that cannot be explained solely in terms of variations in the difficulty of the target words. The words from the both condition represent a clear case: There were relatively many uncued correct target reports for these words in Experiment 2, yet relatively few cued correct target reports and relatively many TOTS in Experiment 3. Unfortunately, because this condition could not be included in Experiments 1 and 2, we cannot say with any confidence what the contribution of the both cues might be.
Cue effects may also be responsible for some of the differences between the results of Experiment 3 and those of Jones (1989) . Of our TOT reports, 32% occurred in the both condition, 26% in the phonological condition, 25 % in the unrelated condition, and 18 % in the semantic condition. In Jones (1989) , 27% of the TOT reports occurred in the both condition, 30% in the phonological condition, 2 1 % in the unrelated condition, and 21 % in the semantic condition. Disparities among the cues may have something to do with these differences in the incidence of TOTS. The cue disparities are most obvious in the unrelated condition. In our experiment, but not in Jones's, 7 of the 10 unrelated cues were monosyllables, and in that respect were very unlike the cues in the other conditions (which were, with just one exception, polysyllabic). The subjects may have guessed that these cues had little to do with the targets and may have been less motivated to try to retrieve the corresponding target words.
Despite these differences in TOT results, when correct target responses are also taken into account, very similar retrieval patterns for the four subsets of words emerge from the two experiments. As just noted, the TOT reports from Jones (1989) suggest that the hardest-to-recall words were those in the phonologically cued condition, followed in order by the words in the both, unrelated, and semantic conditions. Among correct target responses, we also found that the hardest-to-recall words were those from the phonologically cued condition, followed in order by the words from the both, semantic, and unrelated conditions. Evidently, the phonologically cued words were the most resistant to retrieval. But, considered in light of the findings in Experiments 1 and 2, this is more probably a consequence of the words themselves than of the cues used to bias their retrieval.
GENERAL DISCUSSION
The goal of this research was to evaluate two explanations for TOT states derived from alternative proposals about a basic mechanism of lexical retrieval. The partialactivation hypothesis suggests that TOT states arise when heightened levels of activation fall short of an adequate level for selection. The suppression hypothesis, in contrast, proposes that TOT states arise when the activation of a word is dampened by its competitors.
The experiments examined how the retrieval of words from definitions was affected by the provision of supplementary cues that were semantically related, phonologically related, or unrelated to the target words. The focus was on the effects of phonological relationships, because they have been implicated in a particular type of TOT-eliciting suppression called phonological blocking (Jones, 1989) . Lexical retrieval was indexed in two ways-by the incidence of correct target retrievals and by the incidence of TOT states. In Experiments 1 and 2, targets were correctly retrieved substantially more often when they were cued by phonologically related words than when they were cued by unrelated words. In Experiment 1, TOT states occurred less frequently after phonological than after unrelated cues, whereas in Experiment 2, they were narrowly, but not reliably, more frequent.
In Experiments 1 and 2, semantically cued correct and TOT responses were not distributed in a notably different way from the phonologically cued responses. There were more correct responses following semantic as well as phonological cues in both experiments, and the TOT reports were in the same direction in Experiment 2. Only in the TOT reports in Experiment 1 did the semantic cues behave differently from the phonological cues. However, even this difference was not consistent with the predictions of the suppression hypothesis.
Overall, these findings are more consistent with partial activation than with suppression, both for phonological and semantic relationships. Models of lexical retrieval that incorporate only simple activation of lexical entries predict the superiority of related cues over unrelated cues in the elicitation of correct target retrievals, whether with respect to activation spreading directly between related words (e.g., Collins & Loftus, 1975) or indirectly from information shared by the cue and the target (e.g.. Dell, 1986) , or with respect to retrieval enhancement from compound cues (Ratcliff & McKoon, 1988) . Except in the heavily qualified results of Experiment 3, there was no evidence among the correct responses that the provision of semantically or phonologically related information reduced the accessibility of the target words, as a suppression hypothesis would predict.
The support for the partial-activation account from the TOT results is not as direct as that from the correct responses. A straightforward prediction from partial activation is that both correct and TOT responses should increase after cuing. However, as we noted in the introduction, this prediction assumes that TOT reports can be elicited from subjects with too little knowledge of the target word to ever be able to report it. For such a prediction to be realized, the requirement is that knowledge of target words be distributed in such a fashion that, even with cuing, substantial numbers of subjects with partial knowledge of the target word will fail either to retrieve it or to experience a TOT state. In consequence, variations in cue effectiveness should be associated with variable estimates of target knowledge.
Our data, most clearly in Experiment 1, were at odds with this idea. Experiment 1 showed that the level of target knowledge accessible to cuing was extremely stable. In all of the conditions in Experiment 1, and in two of the three conditions in Experiment 2, the subjects gave some evidence of knowing the target words on one-third of the trials. This suggests that when the subjects who correctly retrieved the target word were eliminated, the number of subjects who were candidates for TOT reports was severely restricted. Consequently, the TOT results that are most clearly in line with the partial-activation hypothesis are those in which TOTS occurred less often after related than after unrelated cues, as they did after the phonological cues in Experiment 1.
In both experiments, phonological cues appeared to be superior to semantic cues, eliciting more correct retrievals and fewer TOT states. This is most likely to be due to the supplementary information that phonological cues provide. Semantic cues offer little information about the target words beyond what the definition itself contains, whereas phonological cues provide information about how the target words sound (see Rubin & Wallace, 1989) . Alternatively, the relationship of the semantic cues to the target lexical concepts may simply have been weaker than the relationship of the phonological cues to the target word forms.
The results of Experiment 3 differed substantially from those of Experiments 1 and 2. In Experiment 3, each target definition was assigned to only one condition, and the assignments duplicated those of Jones (1989) . With this change, the phonological cues yielded the fewest correct responses and the most TOT states. Although consistent with a phonological suppression mechanism of the sort proposed in the blocking hypothesis (Jones, 1989) , this result is more likely a consequence of the subset of words that appeared in the phonological condition in Experiment 3 and in Jones's experiment. A post hoc analysis of the before-cue target responses in Experiment 2 showed that this subset of words was the least likely to be retrieved on the basis of definition alone, in the absence of any cue effects. These words-or their definitions-were unusually difficult. Another apparent consequence of this variability among the definitions was that the item effects were rarely significant.
Our findings challenge the interpretation of previously reported evidence for the blocking hypothesis. The present results suggest that phonologically related cue words s u p port the correct retrieval of rare word targets and do so in a way that is not qualitatively different from that of semantically related cues. This is more consistent with a partial-activation account than with a suppression account of TOT states and, in turn, more consistent with simple-activation mechanisms of lexical retrieval.
Still, there are reasons to be cautious about these conclusions. As in previous TOT induction studies, the effects of related cues were assessed relative to an unrelated-cue condition rather than to a no-cue condition. The latter arguably offers a more appropriate baseline for the assessment of retrieval facilitation and suppression but has the disadvantage of eliminating not only the informational value of the cue, but also its motivational value. The choice of an appropriate neutral condition, here as elsewhere (Jonides & Mack, 1984) , is vexed.
Equally serious are concerns about the paradigm itself. Although the results of previous experiments that used the cuing or blocking paradigm have been brought to bear on arguments about lexical selection, the paradigm has features that may prevent it from capturing such processes. Even when cues directly follow definitions, they may appear well after lexical selection has occurred and with correspondingly little opportunity to influence it, having their effects instead on more strategic retrieval efforts. The similarities in the cuing results of Experiments 1 and 2 lend weight to this possibility and invite further scrutiny of the relationship between normal lexical selection and the causes of the TOT experience. This is an experiment on tip-of-the-tongue experiences. When these occur, people know that they know a particular word, but cannot recall it. This frustrating feeling is embodied in the expression "It's on the tip of my tongue." We are interested in when such experiences occur, how they are resolved, and what kinds of information people can recover about the word, even when they cannot recall the word itself.
I am going to read you the definitions for 37 words. After each one, I will ask you to turn to a page in your booklet. There you will find a cue word that is sometimes related to the target word, sometimes in meaning and sometimes in sound. Read the cue word and then, if you know the target word, write it down immediately in the space provided.
Sometimes, you will not know what the target word is. But you may have a tip-of-the-tongue experience, knowing that you do know the word without being able to bring it to mind. When this happens, you should indicate it by responding "yes" to the question Is the word on the tip of your tongue? YesNoIf you respond "yes," there will be two further questions to answer. These questions concern the initial letters and numbers of syllables in the word that is on the tip of your tongue. Sometimes you will know the answers to these questions and sometimes you will not, but either way, give your best estimate. When you are completely uncertain, just guess.
Please raise your hand if you have any questions.
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